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in ordinary circumstances is set up between mercury and sulphuric 
acid. 

M. Lippmann found this value equal to about 0"9 volt ; I myself 
have found it to be 0"86 volt. This difference is due to difference 
of concentration of the sulphuric acid; that which M. Lippmann 
used was about ~, while that which I used was about ~ .  

The difference of potential between mercury and sulphuric acid 
is thus really 0"86 to 0"9 volt, according to the concentration of 
the acid; if then Dr. Moser found a different value of 0"4 volt, it 
is a decisive proof that Dr. Moser's electrodes do not furnish the 
true potential of the electrolytes.--Oomptes Rendus, February 25, 
1889. 

oN ELECTROLYSIS. BY ~II~l. ¥IOLLE AND CttASSAGNY. 

The decomposition of water by means of a powerful current is 
accompanied by luminous and calorific phenomena, which were 
noticed more than forty years ago by MM. Fizeau and Foucault ~, 
and since then investigated by a large number of physicists. The 
use of a Gramme machine which can furnish 40 amperes with an 
electromotive force of 110 volts has enabled us readily to obtain 
these phenomena, to observe them in well-defined conditions, and 
to call attention to some new facts. 

In  water containing ~ sulphuric acid (with a smaller proportion 
the phenomena are less well marked) a platinum wire 4"5 millim. 
in diameter was immersed. The negative electrode was a platinum 
wire 1"6 mi]lim, in diameter, which was very slowly immersed in 
the cold liquid. 

I f  the difference of potential at the binding-screws of the volta- 
meter is above 32 volts, a luminous sheath is observed about the 
negative wire, which stands out from the liquid, and in which the 
disengagement of hydrogen alone takes place. I t  offers a powerful 
resistance to the passage of the current, which slowly diminishes 
as the sheath extends, on peuetrating the liquid with the wire, and 
which suddenly falls the moment the sheath disappears to give 
place to the ordinary disengagement by bubbles. The following 
table indicates the maximum length 1 which the sheath can attain 
for a given electromotive force E in a cold liquid ; I is the indica- 
tion of a Deprez-Carpentier's ammeter in the circuit. 

Annales de Chiwie~ 3rd seriss~ vol. xi. p. 383 (1844). 
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centim. 
1 
2 
3 
4 
5 
6 
7 
8 

E. 

volt. 
35 
39"3 
41"5 
42"8 
44 
44"8 
45"5 
46 

I. 

1"6 
2"4 
8"1 
3"7 
4'3 
4"8 

]~I. 

Obs. Cal. 

32 32 
63 64 
99 96 

132 128 
163 160 
192 192 
218 224 

The quantities of electrical energy expended in the voltameter 
are virtually proportional to the maximal lengths of the sheath 
which they can produce. 

The light which is seen on the electrode is discontinuous ; there 
are at first only some brilliant orange points at the end of the 
wire ; then a fringe of a violet colour extends over the whole of 
the immersed part. 

This part becomes greatly heated and the heating contributes 
powerfully to keeping up the sheath. I f  in fact the current is 
broken the sheath does not at once disappear, and a hissing is 
produced when the liquid touches the metal. I n  like manner the 
transition from the sheath to bubbles, when the electrode being 
gradually immersed reaches a certain depth, is accompanied by 
a kind of explosion. On the other hand, with a potential lower 
than 32 volts, the sheath can be produced on the negative wire 
which has been previously heated; but the phenomenon is then 
transitory, and the disengagement in the form of bubbles soon 
takes place across the liquid which has come in contact with the 
cooled wire. 

The sheath having been formed for a certain length, if the dif- 
ference of potential between the two electrodes be made to in- 
crease progressively, the calorific and luminous manifestations 
increase in intensity. The discharges which illumine the sheath 
become more numerous and more brisk. The disengagement of 
gas is accelerated; the liquid rises round the electrode; and the 
sheath increases and becomes detached with evolution of light 
and explosion in the form of large, compressed bubbles. The 
immersed part of the electrode becomes red hot and may even 
melt; with an electromotive force of 80 to 100 volts platinum 
wire, 1"6 mfllim, in diameter, immersed to a depth of from 2 cen- 
tim. to 4 centim., is easily melted, while the part of the same wire 
which is outside is scarcely hot. 

With  a great difference of potential i~ is difficult to produce, 
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and still more difficult to maintain, the sheath, which at the 
smallest agitation is transformed into crepitating bubbles. 

This resonant form of electrolysis is accompanied by a super- 
ficial disaggregation of the negative electrode; the liquid soon 
becomes charged with a very heavy black powder, which is essen- 
tially composed of a hydride of platinum ; this decomposes in a 
vacuum above 400 ° * and corresponds to the formula Pt2H. 

We have hitherto only been concerned with the phenomena 
met with at the negative pole. A sheath may also be observed 
on the positive pole. For this purpose it is sufficient to invert 
the conditions of the experiment, to attach to the negative pole the 
wire of 4"5 millim., always deeply immersed in the same water 
acidulated to ~ ,  and to gradually immerse the positive electrode, 
which is a wire of 1"6 mfllim, diameter. There is considerable 
difficulty in obtaining the sheath, which does not form sharply with 
less than 50 volts, but which in return is remarkably persistent ; it 
is moreover much less luminous. 

I f  the sheath is first of all formed on the stout wire, which is 
immersed to a depth of 2 to 3 centim., in proportion as the stout 
wire is immersed the sheath elongates to the point at which it 
disappears suddenly; but at the same time the strength of the 
current increases, and the other electrode may become so much 
heated as in turn to be covered with a luminous sheath, or with 
crepitating bubbles. 

Similar phenomena, though far less intense, are met with in 
water acidulated with phosphoric acid. The normal decomposition 
is disturbed with greater difficulty, as has already been pointed out 
by M. Mascart t.--aomTtes Rendus, Feb. 11, 1889. 

ON THE ELECTROLYTIC BEHAVIOUR OF MICA AT HIGH 
TEMPERATURES. BY W. H. SCHULTZE. 

The results of this investigation are as follows : -  
Mica split parallel to the planes of cleavage shares with glass the 

property of becoming a better conductor for the current as the 
temperature rises. After reaching a maximum, its conductivity 
diminishes ; and at a certain high temperature it becomes infinitely 
small. 

Comparing mica and glass, it is seen that even at a high tempe- 
rature the former is the better insulator.--Wiedemann's Annalen, 
vol. xxxvi, p. 635, 1889. 

Berthelot, Annales de Chlmie et de .PhyM~ue~ 5th series, vol. xxx. 
p. 530 (lS83). 

t Journal de Physique, series 2, vol. i. p. 111 (1882). 
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